Potentiation of glucocorticoid receptor transcriptional activity by sumoylation.
The glucocorticoid receptor (GR) is a transcription factor, subject to several types of posttranslational modifications including phosphorylation and ubiquitination. We showed that the GR is covalently modified by the small ubiquitin-related modifier-1 (SUMO-1) peptide in mammalian cells. We demonstrated that GR sumoylation is not dependent on the presence of the ligand and regulates the stability of the protein as well as its transcriptional activity. SUMO-1 overexpression induces dramatic GR degradation, abolished by proteasome inhibition. We also found that SUMO-1 stimulates the transactivation capacity of GRs to an extent largely exceeding those observed so far for other sumoylated transcription factors. Overexpression of SUMO-1 specifically enhances the ligand-induced transactivation of GR up to 8-fold. However, this hyperactivation occurs only in the context of a synergy between multiple molecules of GRs. It requires more than one receptor DNA-binding site in promoter and becomes more prominent as the number of sites increases. Interestingly, these observations may be related to the transcriptional properties of the synergy control region of GRs, which precisely contains two evolutionary conserved sumoylation sites. We propose a model in which SUMO-1 regulates the synergy control function of GR and serves as a unique signal for activation and destruction.